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(57) ABSTRACT

The invention relates to a paper that disintegrates quickly in
water, for use as a filter material or filter wrapper paper of a
cigarette filter. At least 80 wt % of the paper is formed by
cellulose fibers. Of the cellulose fibers, at least 80 wt % are a
mixture of long fiber pulp and mercerized pulp. 0 to 90 wt %
of the content of the mixture is formed by mercerized pulp,
and the rest is formed by long fiber pulp. The cellulose fibers
of'the mixture have a freeness of at most 30° SR according to
ISO 5267. In the disintegration test using an apparatus as
described in TAPPI T 261, the paper exhibits a disintegration
of at least 60% after 30 seconds.
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1
FILTER PAPER THAT DISINTEGRATES
QUICKLY IN WATER

This application is a national phase entry of Patent Coop-
eration Treaty Application PCT/EP2013/001422, filed May
14, 2012, which claims priority from German Patent Appli-
cation 10 2012 106 801.1, filed Jul. 26, 2012, which are
incorporated herein by reference in their entireties.

TECHNICAL FIELD

The present invention relates to a paper for the production
of a cigarette filter or for the use as filter wrapper paper. The
invention further relates to a corresponding cigarette and a
corresponding production process. The paper has the prop-
erty of disintegrating quickly in water and thereby improves
the biological degradability of a cigarette filter manufactured
therefrom.

BACKGROUND ART

A conventionally produced filter cigarette generally con-
sists of a cylindrical column of tobacco, which is wrapped
with a cigarette paper, and a filter, which is made from a filter
material and is wrapped with a filter wrapper paper. A com-
mon filter material is cellulose acetate. Typically, the tobacco
column and the filter are connected to each other by a tipping
paper.

The residue remaining after the consumption of a filter
cigarette consists in large part of the filter. This residue is in
many cases not disposed of in an orderly manner, but is but
simply thrown away, for which reason it remains in the envi-
ronment until it disintegrates due to environmental influ-
ences. During the decomposition process, firstly the tipping
paper and the filter wrapper paper detach from the filter mate-
rial. This process happens relatively quickly, while, depend-
ing on the environmental conditions, the cellulose acetate
fibers take between one month and three years to be disinte-
grated. Consequently, there is an interest in the industry for
finding materials for cigarette filters that are degraded in the
environment substantially faster than cellulose acetate fibers.

As an alternative to cellulose acetate fibers, paper is also
known for use as a filter material for cigarettes. While paper
generally degrades in the environment faster than cellulose
acetate, the degradation of known paper filters still occurs
more slowly than desired.

The speed of decomposition of paper in water can be mea-
sured with an apparatus that is described in TAPPI Method T
261 “Fines fraction by weight of paper stock by wet screen-
ing”. This apparatus consists of a cylindrical container with
an internal diameter of 10 cm filled with warm distilled water
at23° C., the lower end of which is provided with a screen and
closed by a discharge valve below the screen. In the container
there is a stirring unit the speed of which can be set from 10to
3000 revolutions per minute. The screen has 32 mesh per 25
mm and an opening width of 0.57 mm. Specifications regard-
ing the stirring unit and its position in the container as well as
further details of the apparatus can be taken from TAPPI T
261. The paper sample is put into the container while the
stirring unit is running and the water with the paper sample is
stirred for a defined period at a defined revolution speed. Then
the water is discharged by opening the discharge valve, so that
the fibers remain on the screen. The screen with the fibers is
then dried and the fraction of disintegrated paper is deter-
mined by image analysis.

In detail, the measurement proceeds as follows. The paper
to be measured is conditioned for at least two hours under the
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conditions defined in ISO 187. A small 20+0.5x20+0.5 mm
sheet is cut out. At the start of the measurement, the container
is filled with 800 ml of water. Then the stirring unit is turned
onand set to a revolution speed of 800 revolutions per minute.
The paper sample is put into the container, where it can
disintegrate by the action of the shear forces caused by the
stirring unit. The stirring unit is stopped 30 seconds after
adding the sample and the water is immediately discharged by
opening the discharge valve. Individual fibers and paper
pieces, which did not disintegrate, remain on the screen.

After discharging the water the screen together with the
fibers is dried in a drying oven for 5 minutes at 105° C. The
amount of fibers left on the screen is determined by image
analysis. To this end, the screen with the residues of the paper
sample is placed on a black substrate and an image in gray-
scale with sufficient resolution is taken with a digital camera.
This image is analyzed with appropriate software, for
example the program “Image J”.

In the acquired digital image, the screen and individual
fibers will appear dark, while non-disintegrated fiber bundles
and larger residues of the paper appear light. A grayscale
value is defined as the threshold that clearly distinguishes the
screen and individual fibers from fiber bundles and paper
residues. For a steadily increasing grayscale of 256 values
characterized by values from O (black) to 255 (white), a value
01’140 is adequate in many cases, whereupon, for areasonable
choice of threshold value, the result depends only to a small
extent on the precise numerical value.

Afterwards, the number of pixels that have a grayscale
value greater than the threshold value and hence belong to
fiber bundles or larger residues of paper is counted. The ratio
of'the number of these pixels to the total number of pixels that
corresponds to an undamaged paper sample of 20x20 mm is
determined. This ratio is subtracted from 1 and expressed as
a percentage. The higher the percentage, the more the paper
has disintegrated.

In rare cases it can happen that the slightly disintegrated
paper samples are deposited on the screen folded rather than
flat. Because of the smaller visible paper surface, these
samples would wrongly indicate greater disintegration of the
paper. In such a case, the sample has to be discarded and the
measurement has to be repeated with a new sample.

A result of at least 60% in this disintegration test corre-
sponds to a paper that completely disintegrates in a container
with water under slight movement within a few minutes,
while conventional papers, for which the disintegration test
delivers lower results, do not show any signs of disintegration
under these conditions even after hours.

Cigarette filters manufactured from such conventional
papers suffer from the disadvantage of degrading in the envi-
ronment more slowly than desired. In general, it has to be said
that conventional papers, which have a sufficient stability in
the dry state, for example so that they can be processed by a
machine, as a rule dissolve in water more slowly than desired
for the purposes of the present invention.

Attempts have been made in the prior art to develop paper
materials that dissolve in water comparatively quickly. An
example in this regard is the use of unbleached pulp, from
which indeed quickly disintegrating filters can be produced,
but which, however, provides a filter with a light brown color,
which is generally undesirable.

SUMMARY

The object of the present invention is to provide a filter
material that can be produced easily and inexpensively and
which at the same time disintegrates comparatively quickly in



US 9,392,817 B2

3

water. This objective is achieved by means of a paper that
disintegrates quickly in water according to claim 1 and its
production process according to claim 13. A further object of
the invention is a filter cigarette that uses this material. Advan-
tageous further embodiments are disclosed in the dependent
claims.

According to the invention, a paper that disintegrates
quickly in water is proposed for use as filter material, which
has the following properties:

at least 80% by weight, preferably at least 90% by weight

and particularly preferably at least 95% by weight of the
paper is formed from pulp fibers,

of said pulp fibers, at least 80% by weight, preferably at

least 90% by weight and particularly preferably at least
95% by weight consist of a mixture of long fiber pulp
and mercerized pulp,
wherein 0 to 90% by weight of said mixture consists of
mercerized pulp and the rest of long fiber pulp, and

wherein the pulp fibers of said mixture have a freeness
determined according to ISO 5267 of at least 30° SR,
preferably at least 25° SR and particularly preferably at
least 20° SR,

in a disintegration test using an apparatus described in

TAPPI T 261, the paper exhibits a disintegration of at
least 60%, preferably of at least 70% and particularly
preferably of at least 80% after 30 seconds.

The inventors have found that by combining a special pulp,
a comparatively high pulp fraction and a comparatively low
freeness of the pulp fibers, a paper can be manufactured that
disintegrates quickly in water despite sufficient stability in the
dry state, and which is appropriate for use as a filter material
for a cigarette filter. Such a paper, however, can also advan-
tageously be used as a filter wrapper paper, which should
itself disintegrate quickly in water for the same reasons as the
filter material.

Due to a refining of comparatively low intensity, excessive
fibrillation of the fiber bundles is avoided and thus, the pos-
sibility of the formation of hydrogen bonds in the fiber net-
work is limited, which counteracts the dissolution of the
paper in water.

At the same time, however, the same hydrogen bonds in
conventional papers are responsible for providing the paper
with sufficient mechanical strength in the dry state. An appro-
priate compromise between these apparently contradictory
properties of disintegration in water and mechanical strength
in the dry state is achieved in the context of the invention by
the use of a mixture of long fiber pulp and mercerized pulp,
wherein the mixture consists of at most 90% by weight of
mercerized pulp with the remainder being long fiber pulp. In
other words, this “mixture” includes the possibility of the
entire pulp being long fiber pulp. Examples of mercerized
pulp are pulps that are treated with sodium hydroxide solution
in order to provide the paper with a particularly large volume
at low density.

Furthermore, a sufficient strength in the dry state is
favoured by keeping the pulp content comparatively high, and
hence only a little or even no fillers are used. As will be shown
below by three exemplary embodiments, a filter or filter wrap-
per paper can be obtained that combines sufficient strength in
the dry state with fast disintegration in water by the choice of
pulps, the high fraction of pulp in the entire mass and the low
freeness in accordance with the invention.

The mean fiber length of the long fiber pulp is more than 1
mm, preferably more than 2 mm and less than 5 mm, prefer-
ably less than 4 mm. The long fiber pulp can be derived from
coniferous wood, particularly from spruce or pine.
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Inthe priorart itis known to apply starch, starch derivatives
or cellulose derivatives to the surface of the paper in the size
or film press of a paper machine to increase the strength of the
paper and to improve certain other properties of the paper.
Application in the size or film press is particularly necessary
if the substances are water-soluble and would be lost to a large
part on the screen, in the press section and in the drying
section if they are dissolved in water in an early stage of the
paper production, for example in the pulper or the head box.

The inventors have, however, found that the desired prop-
erties, that is good mechanical strength in the dry state and
quick disintegration in water, can be produced particularly
well if the pulp fiber suspension is in the wet state, in any case
before optional processing in a size or film press of a paper
machine, treated with a water-soluble cellulose derivative,
particularly with carboxy methyl cellulose (CMC). This is a
surprising result because it was found that in fact, the largest
part of the water-soluble starch derivative does not get into the
paper, but typically remains in a dissolved state in the screen
water. [fthe fraction of the cellulose derivative is, for example
20% by weight of the fiber mass in the pulper, a fraction of the
cellulose derivative in the finished paper is found, which is
significantly below 3% by weight of the finished paper, typi-
cally substantially below 1% by weight of the finished paper.
In spite of this comparatively low fraction of the cellulose
derivative remaining in the paper, it was found, however, that
the mechanical strength in the dry state as well as the degrad-
ability in water are increased thereby, which is an optimal
effect in view of the present invention.

Furthermore, it was found that the manner of treatment
with the cellulose derivative is of decisive importance and in
certain respect has a greater importance than the absolute
content of cellulose derivative in the finished paper. This is
because the inventors have found that the preferred effect
does not occur for a conventional treatment in the size or film
press of a paper machine, although in this case a very much
higher content of the cellulose derivative in the finished paper
can be achieved than in the case of an addition to the pulper,
the head box or the screen section, where, as was mentioned,
a large part of the cellulose derivative is lost with the screen
water. The inventors suppose that this special technical effect
is caused by the fact that the cellulose derivative coats the
fibers superficially and obstructs the formation of hydrogen
bonds, but at the same time leads to adhesion of the fibers,
which in spite of that ensures a comparatively high mechani-
cal strength or breaking strength of the paper, respectively, in
the dry state. In water, however, the cellulose derivative is
dissolved quickly, whereupon the paper then disintegrates
quickly.

The resulting paper has a measurable, but comparatively
low fraction of water-soluble cellulose derivative, which is
between 0.1% by weight and 3% by weight, preferably
between 0.3% by weight and 2% by weight. The compara-
tively low fraction of the cellulose derivative is a consequence
of the treatment of the pulp fiber suspension before an
optional processing in a size or film press of the paper
machine.

In an advantageous embodiment, the invention therefore
concerns a cigarette filter paper or filter wrapper paper
according to a previously described embodiment of the inven-
tion, which can be obtained by the treatment of a pulp fiber
suspension used in paper production with a water-soluble
cellulose derivative before optional processing in a size or
film press of a paper machine. In this regard, the wording
“before optional processing in a size or film press in a paper
machine” indicates that for production, a size or film press
does not necessarily have to be used, but it excludes treat-
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ment, as is conventional in the prior art, in such a size or film
press that, according to the inventors’ investigations precisely
does not provide the particularly advantageous properties of
the paper for the purposes of the invention.

Inthis regard, the treatment of the pulp fiber suspension can
comprise one or more of the following process steps:

addition of the cellulose derivative to the fiber mass in a

pulper, wherein the fraction of the cellulose derivative is
preferably more than 5% by weight, particularly prefer-
ably more than 10% by weight of the fiber mass in the
pulper,

addition of the cellulose derivative into the pulper of the

paper machine, and/or

application onto a still moist pulp fiber suspension web

running in the paper machine before the size or film
press.

Application can in particular be carried out by spraying, for
example in the screen section of the paper machine.

In a particularly advantageous embodiment, the cellulose
derivative is formed by carboxy methyl cellulose (CMC),
whereby particularly a sodium-CMC with a degree of substi-
tution 0f 0.6 10 0.95, preferably 0£0.65t0 0.9, has been proved
advantageous.

In an advantageous embodiment, the filter or filter wrapper
paper has a breaking strength according to ISO 1924 of at
least 9 N/15 mm, preferably at least 10 N/15 mm and particu-
larly preferably at least 12 N/15 mm. Such values for the
breaking strength are sufficient to allow further automatic
processing of the paper, whereby breaking strengths of more
than 12 N/15 mm are preferred.

Preferably, the filter paper or filter wrapper paper has a
basis weight of 10 to 50 g/m?, particularly preferably of 20 to
40 g/m>.

Production of the filter paper is preferably carried out on an
inclined wire machine, because on these machines, paper
with a particularly high porosity can be produced, the filtra-
tion efficiency of which is particularly well suited to the
filtration of cigarette smoke. Less preferred alternatives are
Fourdrinier machines or vat machines.

In order to produce a filter plug from the filter paper, a paper
web with a width, for example, of approximately 30 cm is
typically embossed and/or creped, at times also under
elevated temperature or humidity. The filter paper is then, as
with conventional cellulose acetate filters, formed into an
endless rod, which is wrapped with a filter wrapper paper.
Filter plugs are subsequently cut from this rod.

Apart from the conventional process aids used in paper
production, no further components for the production of the
paper according to the invention are required; in this respect,
the paper according to the invention can indeed be manufac-
tured easily and inexpensively. Additionally, however, special
substances can be added to the paper to increase or improve its
filtration effect. In a preferred embodiment, the paper con-
tains metal oxides, which catalytically facilitate the degrada-
tion of CO to CO2, for example iron oxides. Equally, other
substances that selectively remove certain components of the
cigarette smoke from the smoke can be used, such as carbon-
ates, for example, sodium or potassium carbonate, or bicar-
bonates, for example, sodium, potassium or ammonium
bicarbonate or phosphates, for example, sodium or potassium
phosphate. These substances, however, should either dissolve
rapidly in water, or, if they are water-insoluble, should be
present in particles small enough not to have a negative influ-
ence on the disintegration of the paper according to the inven-
tion in water.
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6
DETAILED DESCRIPTION

The invention will now be illustrated with the aid of the
following three exemplary embodiments:

Exemplary Embodiment 1

A filter paper according to the invention was produced
from 100% by weight long fiber pulp with brand name Sodra
Green 85 FZ on an inclined screen machine. This pulp is
produced from pine and spruce wood and has a mean fiber
length between 2.35 mm and 2.65 mm. The pulp was refined
to a freeness of 15° SR to achieve sufficient breaking strength.
The paper had a basis weight of 26.9 g/m” and a breaking
strength of 10.6 N/15 mm. In the disintegration test, a disin-
tegration of the paper of 80% to 85% was found.

Exemplary Embodiment 2

A filter paper according to the invention was produced on
an inclined wire machine from 70% by weight of long fiber
pulp with brand name Sédra Green 85 FZ, with respect to the
entire fiber mass of the paper, and from 30% by weight
mercerized pulp, also with respect to the entire fiber mass of
the paper, with brand name Buckeye HPZ. The fibers were
refined to a freeness of 15° SR. The paper had a basis weight
of 28.6 g/m® and a breaking strength of 9.7 N/15 mm. In the
disintegration test, a disintegration of 80% to 85% was found.

Exemplary Embodiment 3

A filter paper according to the invention was produced on
an inclined wire machine from 100% by weight of long fiber
pulp with brand name S6dra Green 85 FZ. During dispersion
of the pulp in the pulper, CMC with brand name Blanose®
7ULC was added in an amount of 20% by weight of the fiber
mass. The pulp fibers treated with CMC were refined to a
freeness of 15° SR. The paper had a basis weight of27.9 g/m>
and a breaking strength of 14.81 N/15 mm. The fraction of
CMC in the paper was less than 1% by weight with respect to
the entire paper mass. In the disintegration test a disintegra-
tion of 96% to 99% was found.

The preceding three exemplary embodiments show that
with the filter paper according to the invention, in fact a
sufficient mechanical strength in the dry state, that is, a break-
ing strength of about 10 N/15 mm or more, can be combined
with the ability to disintegrate quickly in water. This is even
more remarkable because the paper with the advantageous
properties can be produced exceptionally easily and therefore
inexpensively.

Exemplary embodiment 3 furthermore exhibits the special
technical effect that can be achieved by the addition of water-
soluble cellulose derivatives, in this specific case CMC with
brand name Blanose® 7ULC. Blanose® Refined CMC is a
sodium CMC with minimal purity of 98% and anionic charge.
The degree of substitution of Blanose® 7ULC, measured
according to MA 304.1506A, is 0.65-0.90 with 7.0% to 8.9%
sodium content. By adding CMC, as can be seen in compari-
son with exemplary embodiment 1, the breaking strength can
be substantially increased and also the disintegration of the
paper can be accelerated. This is a surprising and remarkable
result, as typically the rate of disintegration in water and the
breaking strength are competing parameters in the sense that
an optimization of one is typically at the expense of the other.

These three exemplary embodiments are compared below
with two comparative examples, which are not embodiments
of the invention.



US 9,392,817 B2

7

Comparative Example 1

A paper not according to the invention was produced from
100% by weight long fiber pulp with brand name S6édra Green
85 FZ on a Rapid Kéthen sheet former unit with a static sheet
former from the company PTI Paper Testing Instruments
GmbH, type RK3-KWT, serial number 0311. The pulp fibers
were refined to a freeness of 50° SR. The paper had a basis
weight of 26.6 g/m? and a breaking strength of 19.54 N/15
mm. The disintegration test showed a disintegration of the
paper of 0%. The comparative example 1 differs from the
exemplary embodiment 1 essentially in that the freeness is
selected to be much higher, at 50° SR. It can be seen that the
paper has a substantially higher breaking strength, but disin-
tegrates in water only very slowly.

Comparative Example 2

A paper not according to the invention was produced on an
inclined wire machine from 100% by weight long fiber pulp
with brand name Soédra Green 85 FZ. The pulp was refined to
a freeness of 15° SR. The paper was completely impregnated
with a 2% aqueous solution of CMC with brand name
Blanose® 7ULC in the size press. The paper had a basis
weight of 26.8 g/m? and a breaking strength of 13.88 N/15
mm. The fraction of CMC in the paper was 1 to 2% by weight.
The disintegration test showed a disintegration of the paper of
40 to 50%.

In comparative example 2, [L1] CMC was applied in the
size press according to the conventional method in paper
production, so that approximately the same amount of CMC
was present in the paper as in exemplary embodiment 3. The
result of the disintegration test, however, shows that a later
application of CMC onto the approximately dry paper, as
occurs in the paper machine, does not lead to the desired
effect, but instead addition in the pulper, as in exemplary
embodiment 3, or at least application onto the still moist
paper, is necessary for rapid disintegration of the paper.

Comparing comparative example 2 with exemplary
embodiment 1 further shows that application of CMC in the
size press leads to an increase in the breaking strength, but at
the same time slows down the disintegration in water and is
therefore not suitable for the purposes of the invention.

What is claimed is:

1. A paper that disintegrates quickly in water for use as a
cellulose acetate free filter material or filter wrapper paper of
a cigarette filter, with the following properties:

at least 90% by weight of the paper is formed by pulp fibers,

of said pulp fibers, at least 80% by weight consists of a

mixture of long fiber pulp and mercerized pulp, wherein
the mean fiber length of the long fiber pulp is more than
2 mm, and wherein the long fiber pulp is derived from
coniferous wood,

wherein 0 to 90% by weight of said mixture consists of

mercerized pulp and the rest of long fiber pulp,
wherein the pulp fibers of said mixture have a freeness
determined according to ISO 5267 of at most 20° SR,
wherein in a disintegration test using an apparatus
described in TAPPI T 261, the paper exhibits a disinte-
gration of at least 60% after 30 seconds,
wherein the paper has a breaking strength according to ISO
1924 of at least 9 N/15 mm, and

wherein the paper has a basis weight of 10 to 50 g/m>.

2. The paper according to claim 1, which contains a water-
soluble cellulose derivative.
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3. The paper according to claim 2, in which the fraction of
the water-soluble cellulose derivative is between 0.1% by
weight and 3% by weight.

4. The paper according to claim 2, obtainable by treatment
of'a pulp fiber suspension used in paper production with one
or more water-soluble cellulose derivatives before optional
processing in the size or film press of a paper machine.

5. The paper according to claim 4, in which the treatment of
the pulp fiber suspension comprises one or more of the fol-
lowing process steps:

addition of the cellulose derivative to the fiber mass in a

pulper,

addition of the cellulose derivative to the head box of a

paper machine, and

application onto a still moist web of pulp suspension run-

ning in the paper machine by spraying in the screen
section of the paper machine.

6. The paper according to claim 4, wherein in the step of
adding the cellulose derivative to the fiber mass in said pulper,
the fraction of the cellulose derivative is more than 5% by
weight of the fiber mass in the pulper.

7. The paper according to claim 2, in which the cellulose
derivative is formed by a sodium carboxy methyl cellulose
(CMC) with a degree of substitution of 0.65 to 0.9.

8. The paper according to claim 2, in which the fraction of
water-soluble cellulose derivative is between 0.3% by weight
and 2% by weight.

9. The paper according to claim 1, which further contains
metal oxides that catalytically facilitate the degradation of
CO to CO2.

10. The paper according to claim 1, in which the paper has
a breaking strength according to ISO 1924 of at least 10 N/15
mm.

11. Filter cigarette, the filter and/or filter wrapper paper of
which is a cellulose acetate free paper having the following
properties:

atleast 90% by weight ofthe paper is formed by pulp fibers,

of said pulp fibers, at least 80% by weight consists of a

mixture of long fiber pulp and mercerized pulp, wherein
the mean fiber length of the long fiber pulp is more than
2 mm, and wherein the long fiber pulp is derived from
coniferous wood,

wherein 0 to 90% by weight of said mixture consists of

mercerized pulp and the rest of long fiber pulp,
wherein the pulp fibers of said mixture have a freeness
determined according to ISO 5267 of at most 20° SR,
wherein in a disintegration test using an apparatus
described in TAPPI T 261, the paper exhibits a disinte-
gration of at least 60% after 30 seconds,
wherein the paper has a breaking strength according to ISO
1924 of at least 9 N/15 mm, and

wherein the paper has a basis weight of 10 to 50 g/m?.

12. A process for producing a cellulose acetate free filter
paper or filter wrapper paper with a base weight of 10 to 50
g/m2 and a breaking strength according to ISO 1924 of at
least 9N/15 mm, said process comprising the following steps:

refining a mixture of long fiber pulp and mercerized pulp to

afreeness of at most 20° SR, wherein 0 to 90% by weight
of the mixture consists of mercerized pulp and the
remainder of long fiber pulp, wherein the mean fiber
length of the long fiber pulp is more than 2 mm, and
wherein the long fiber pulp is derived from coniferous
wood,

using the pulp mixture in the production of the paper,

wherein the mixture accounts for at least 70% by weight
of'the entire pulp employed, and the entire pulp accounts
for at least 90% by weight of the paper.
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13. The process according to claim 12, in which a pulp fiber
suspension is treated with one or more water-soluble cellu-
lose derivatives with a degree of substitution of 0.6 to 0.95,
before optional processing in a size or film press of a paper
machine.

14. The process according to claim 13, in which the treat-
ment of the pulp fiber suspension comprises one or more of
the following process steps:

addition of a cellulose derivative to the pulp fiber mass in a

pulper, wherein the fraction of the cellulose derivative is
more than 5% by weight of the pulp fiber mass in the
pulper,

addition of the cellulose derivative in the head box of a

paper machine, and/or

application onto a still moist web of pulp suspension run-

ning in the paper machine.

15. The process according to claim 13, wherein said one or
more water-soluble cellulose derivative comprises sodium-
CMC.

16. The process according to claim 13, in which a pulp fiber
suspension is treated with one or more water-soluble cellu-
lose derivatives with a degree of substitution of 0.65 to 0.9
before optional processing in a size or film press of a paper
machine.

25
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